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(54) DMA CIRCUIT 
(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a DMA(direct 
memory access) circuit capable of accomplishing 
miniaturization of a configuration and the reduction of a 
transfer time. 

SOLUTION: This circuit is provided with an address 
counter 42, a transfer source address storage area 31 
for memory 3, a transfer destination address setting 
register 47 and an event counter 48. A plurality of 
pieces of data for a register group 2 are subjected to 
DMA transfer to the memory 3 by one DMA channel and 
a once DMA transfer start. 
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(OiBlllfb«2JKL*&DMAEin«:«fK-r^C(!:«M 

■=& U 3 <&tei2g5n7 K UXl&^m^ 3 1 , fei£5uT K l/X 
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3 CPU£^t~£:i£&<$sii^<D^-^ 

UX^tS^^nfcSufE^^ U<D7 h* UXrt*l2^$nfcfH io 
i£x;7 F UXiS^U^X^cL, 

tl, l^(05 f --^©DMA(E3l**»T"r**^3E«T3n 
C^^^m^T^DMA®^ 

[IS*® 2 ] C PU^t§ d £&< l£ii7C<£>^-^ 
^fei^5t(w^-^A*X^:^bTfeii©J^t"^DMA 

m^mmyzcDT f u^A*»»$nfcffl*^(£ai7c7 f 

l/X*#*fl 1/^X^4, 

mJEfeiiiTcT' F UXfe^U^X^CO^WU^X^CDT 
UvX^i:, 30 

n, i ^o^-^<DDMAfeig^T-r^^(cMSr$n 

MfateiH7cT FUXK^U^X^KS^nfcT FUX 
4T£DMA[h]^ 

[0 0 0 1 ] 40 

£&< UvX^^^^UHT^-^IEiil^fTODMA 
[0 0 0 2] 

ft*<DDMA!|£i§CD^£Ig3t;:^ 0 
[0 0 0 3] H3(C43liT, '&%<DDMA&mT'te* C 
PU 1 0 1 SM^C«h6<. T-*<D&m7it:tJi2> U 
zs7.&WL<D4-D<D]sis7>? 10 2-1—10 2-44^—^ 
<D&j£9c£:teZ>**:V 1 0 3BT'T-^/U 105^ 



2 

C>T, DMAKSl/yX^ 1 0 6 rtCO$£Mx;y F U-XjtS 
JI/y7^10 7-l-10 7-4<h$Ei*2c7 FUX^l/ 
S^X^ 10 8-1—10 8-4Wl/y7^»Tl/yX^ 1 0 
2(7)7 KUXifel^/^'J 1 03CD7 FUX£^*1 

[0 0 0 4] Z.<D£oteffi&Uz&^T* ^—Zmn&TZ 
&WCfct ZtzftCD \ -DCD&mytT FUXtS^U^'X* 1 
0 1 ^)©l/yX^ 1 0 2 

rzo ^tnrz®. i/yx^ i o 2-\(D^—$> £m$$izm<n 
i o 2-2- 1 o 2-4<D^-?$:&m-rz>m^\z 

its ^m^CDUiy XycD^fzif DM A^^^)[, (£2| 

i£5fc7 KI/7»)£l/yX* 1 0 7, 1 0 8 *>H»#ST 

[0 0 0 5] -r&^%, Uy'X^ 1 0 2-l<£>^-^£D 
MAfeii-rSfc^tCH, feiiTcT KUX^I/yX^ 1 
0 7-lTl/yX^ 1 0 2-l£>7 KUX^ft^L, feiMflc 

£rJ^-f£o l/y'X^l 0 2-2(7)f-5'^DM 

ACar*fc86(Ctt, feiiTCT KUZRgl/yXj^ 1 0 

7-2TUyX^ 1 0 2-2W7 K $£i*?c7 

KUX»5£U>?X* 1 0 8-2T<Ei£ 
*&^"T£>. Uv?X^ 1 0 2-3(7)^— ^^DM Ateii-T-5 
fz&blZte, fej^TtT Kl/Xi^l/yX^ 1 0 7-3-tfU^ 
X^l 02-3©7KI/XSfl6L 1 KSIitTKUXS^ 

u>?x^ i o 8-3T-*Ei£ («??) -r-5»«*jt3e-r4 0 

W7,y 1 0 2-4<73^— ^£DMA$*j£T£fc#(Cte. 
^jItcT F UXl£^U;xX^ 1 0 7~4tl/yX^ 1 0 2 
-4<Z>7 FUX£Jt3£L. feiI5fc7 F U-XI£>£ Uv^X ^ 1 
0 8-4T«£2t («fiF) ■r-6««*»«f-5. 
[0 0 0 6] ^(Dcfcol:, 4 O(D$£jGS7cC0^— ^$DM 
Ate2|-r*fc»«c:tt. 4Mco$^iM7c. fcii5fc7 KUXIS 
$UyX^ 1 0 7, 1 0 

<d =t- * te&m \z d m a &m L U 1**1 tf& b & ^ 

DMAfeii(Dg[(C*Hiil7t:/fejM^7 KUXKffiUS* 
X^<OrtSSr»^«ATDMAtei3l^:fT-D^, 
DMAGii^^ffl-tt-TiCCPU 1 0 1 ifiw hC7x7(C 
cfcO l/yX^^Sf-^^^t'J 1 0 3 tC*E3IL«cCtn 

Ol>TteDMAei§T€r*tf>\ }g&<7) 1/>?X ^<D^— ^ 
^^ii^fT^^^iC(i. DMA^^^;u*^sSScfflSc'T 
^75^ XtiCPUl 0 l^f-^£ii^fT3/:^a)V7 

[0 0 0 7 ] 
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sou m^±mit^m< ti^rz^^^m^x^ 

[0008] ^cit. z\<Dmm^ ±.iz\zmzhTte2tx 
u z mz&m&m <d mmt zm&L u mz> d m a mm &m 

[0 0 0 9] 

U<&mK<D^-?&$mft\Z^-?^X&jYLT&m 
Mf^DMA (y-f l/^ F^UT^-fcX) [hISSIC^ 
DMA$£iM^^tj-^^-^(7)Kii^ch^:0, ^^C 
cD$£i^lx:^T F 1/7 ^telftT^fiiiTcT F l/^MSt 

^n^c^^Uch, mm*^*jizfemznfzfem7K<ny f 

(T^HT FUXfimfeZntz&mftT Kl/X^l/yX 
^n^-f-^O F^^>^i:> mffB$siH7cT Fl/X^U 

VT,^\zm^ntzT Ki/x^MiiLt^^ti, 

1 -^(TD^-^^DMA^ii^Tr^^lCMSf^n, Bff 

[ooio] * 2 cpu&m:i&<c 30 

5DMA (^l/^h/^'JT^tX) EH»|;:43tvT\ 
**C0te3l7C<Z)7 F U^*««»$nfc«ft©te3l7c7 F 

CD^tgPttaU^X^OOT F UX^^^n^cteiiTcT F u 
mifS$£iM7t:T KUX^l/yX^i:i^$tl^7 FUX 40 

mT-rzmzmmzn. mtm^c^m^y^ux^m 

[0011] 

imw<Dmm<Dmm eat, BB*Bt»tc©*«oji 

[0 0 1 2] HI tt£G>5E9i<B— ^ffifilcSSDMA 
IU!SS:^trDMAeiitC«t)S«^S:*-rEIT*^. EI 
KC^^T, C(0*JS»!iODMAtejiT«, CPU1 50 
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2£l. DMAeii^-x-^fEiiftt&^^^riJ (RA 
M) 3<h> DMAte3l**fTWfU'r ^DMAya 7 ^ 4 
<t, 7HI/X/U5, f-^/U6*«A, DMA7'n 
7^7 4(1 DMA(£2l(C*5(tST f -^COe3l7C. fci^ 
£I£^T£U:xX^£^tFDMAl£^ 1/^X^4 1 

^^7HUX IC^ITT * * T F U X ^iHjgS 4 
3£> f>#7'JUyX^4 4t, f>*7'Jl/yX^ 
4 4 (Cread/writezi> F □ — ;Hg-£|S:{tt$£-r ^-f ^ 

[0 0 13] Uv>X*»2tt, feiiTCCD^— &$:fe®lL 
T&V. Kl/7$02h, $10h, $23 

h, $ i o i hTJB^snsu^x^JcffiitstifcT 1 - 
fcTFu-xtwcfcojt^sn, ffifisn/tuvx^s^ 

-^/U 5 tC^ffl£n^-^ti^-^AX 5 
T^>#^'J 1/yX^ 4 4 (C(;^-A6ri^ 0 
[0 0 14] *^E:'J3f2, ?t>0>^4 2lCci:07 FUX 

l/X (02h, lOh, 2 3h, lOlh) d«»*4atl 
fclE3l7cTKUX»iW{H«3 1 DMAgl^n/cf 
-^WMI«3 2 (7Kl/X2 0 0 0 h-) £rffi*_T 
l^o K I/X»tt(ME 3 1 OMAtfT K 1/ 

X 1 0 0 0 h UteT FUX0 2 hrt*»*A3*U TFUX 
100 1hl;IJ7KUX10h^»»lSn, TFUX1 
0 0 2 hl:(i7FUX2 3h^»$n, 7KI/X10 
0 3 htCteT FUX 1 0 1 h^$ft$tlTl^ 0 
[0 0 15] 7K1/X*^>^4 2I1 flDJWfiSr-f >^7 
'J*> F-r^-^tr.kOteigTuT HI/XMI«3 1 CD 
7Kl/X^Mt^o l/*T, :^7F!/X^O> 
^ 4 2 <£>#J#Hii£ LTtefeiiTcT F I/X»»(|« 3 1 <D 
9tM7 F UX<7) 1 0 0 0 h h$ns>. 

[0 0 16] DMAKl/yX^4 1 ^tU 3 CD** 
it^cT Kl/XMS«3 1 CO^IICOT Kl/XtSO*'? 
>^4 2C»)«t(!:LTt7 h$n§7 Kl/X (CCOH 
M^IT«7FI/X1 OOOh) ^S^$nsC2l7c7 
KUX^UyX^4 6«h, DM AteStldiBt**^— i> 

oesijtw^^u 3c7)5fe^r Fi/x^is^^nT-r >v- 

8ch. DMA^glJ^tl^xhC PU 1 ^br-^A 
X64b«:7 FUXAX5^«iS[-r^CPUHALT ffi^^ 
C PU 1 (C-^-A^DMAZl> hD-JH/yX?4 9 ^ 
lATM^Il^ DMAt^l/yX^4 1(iI»fflt 

[0017] C(7)J;3iC, DMAttl/y'X^4 1 (D& 
l7c7KUX^UyX^4 6, IHi^^TFUX^^U 
y*X^4 7, <^>h^^>^48, DMA=i>Fd — 
;H/yX^4 9i. 7FUXi3^/^42(h, 
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[0 0 18] /^'J 3CD|£iM7£y KU7»Kftfi«3 1 (C 
\$Uz/X*m2<D&M<DT Hl/X (^CDH^SgTiiO 
2h, lOh. 23hu lOlh) £^-^£LTtefc<} 
Ui)<, l/yX^^2C07Kl/X(j:IiL^7Kl/X 

feiS7cT VVT.WCfcWT.Z A 6 Cltef^i^cT KU 
Xte*ft®«3 1 (0 Stagy -f^>b*> 
r >>^4 8(Iti, DMAteiiCD[Hlgc^:-fe^ ht^c ZL(D 

7K1/X 1 0 0 0 hC02h 
DM A 3 > hD-Jl/l/yX^4 9 DM Afi»a**V** 

cpuhalt m^cpu i tcffi^^nso ^nc^ 

[0 0 19] ftT> DMAfiig(7)Sjf^^|»0^-r^o 

[0 0 2 0] fe!%7KL/7^l/yX^4 60 20 

mtfiT kux*^>^4 2 tcir-v h^nr, yKux#* 

7FI/X/U f-^A7 

lOOOh 02h 

0 2 h 0 2 h CD^x— ^ 

2 0 0 0 h 0 2 \\<Df—9 

UXl^i/^X^chfciil^y Kl/Xifl/yX^) & 6 

ittezzfiz&mmwkD mmt & m % c t & «j m. t & z> . 30 

£jfc. DMASHii^ff C){C*fcoT. /t'J 3 P^OOlciM 
7tfi6 3it-f ^MSTS^)^, GSi^y KUXte*A«« 

[0 0 2 2] H2«r<Z)5!Wa)fficZ)||Jg^ffilC«^DM 
AIsI8SS:^tPDMAeiil^B|-rs«J5E€:^TH"e*-5. 

1 tC^1-*JS^fiii3Jt-CT, f-^7Kl/Xft[El^4 

3 <ho->#^U UvX^4 4£6iJB£U 0 1 JC^T ^ 40 
U 3rt©«E3l7cTKUX»iW««3 1 (CftAT, U^X 
*8 2(BT KUX*»lft-ra»»<oe3l7c7 Kl/XM 
l/y^X^ (Reg 1-0 8 <fc. 0 1 iC^-fy K l/X^3 

4 (ZttATfeilTcy K l/X»«l/yX^8 ft«*»36T 

9 ftoifiiiiaicstiScttras 

[0 0 2 3] CKBcfc^lC, fciHTcT Kl/XStl/yX^ 
4 6. <>^7 U ^ > hl^^Wt^£M7 K 1/X-^ 
l/yX^4 7, <^>h#9>^48, t£2l7c7KUX 
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*^>^ 4 2 (DI^7 HUX/U5 lZttjjj£tlZ> mi(D 
^EP(l) ) . 7 K UX7t/ r >>^4 2 l:<toT*$ftt^ 
•=E'J 3G0y Hl/Xl 0 0 0 hcD^-^ 0 2 h**-?— 

(HI 1 CD^EP(2) ) o f-^/U6^bf-^7Kl/X 
««[§I!S4 SilA^J^n^^-^iiZ Kl/XiLT7 K 
UX/\'X5lc:ffl;*j<*n£ (E110D^EP(3) ) o 7F1/X 
A*X 5^t7 K l/X 0 2 hCQ-x — ^rt*^>#^ U Uv 5 
X^4 4tC^-f ^>^ifiJc[Hl8S4 5^6ttj7^^n^read 
/write n> hu — frmnn*^ ^ >^(C T» 
*rt£;TL£ (BKBfcHl<4> ) o £M$fcy Kl/X^I/y 
X^4 7<omtfi7 KIyXA*X5 JCffiT^n^o (EI 1 CO 
5^91(5) ) o 5 L >#^ U U>>X^ 4 4CD^— a 
> ^£'J5E!eI& 4 5^b(7Dfi^-(7)^^ ^ >^T^^EU 3(7) 
2 0 0 0 h(:^$tl^ (EI 1 CO (6) ) o Z(D£vtzL 
T, ^^>h7^ r y>374 8COffl^O(C7^^>^-CDMAfe 

CDMAfilSns. £<0J;3S:DMAei2£l;:*3W'<5* 
W(DDMAe^(^AX(7)tIT^TiC^T^3lC^ 

[0 0 2 1 ] 

■MP 
Read 
Read 
Write 

IS^T^ifcOO^— ^^DMAfeiM^pJtg^T^o teii 
(ir— :/) Lfct^f-^^AoT^S l/y'Xi'S 2 <D7 

itTcT Kl/XfSttl/yX^SIl 1 0 Sfc^2 O&i'jfr 
Sfi&fflirr*. feiiTcT Kl/XIS:^U^X^4 6 II 
tt. feiMjcT K 1/XMl/yX^ (Regl) 8w; H UX 
*sS^"TS. -T^> h^3^>^ 4 8 IZ\Z, DMAfeiUlH] 

[0 0 2 4] DMACDgi^^i, CPUHALT 

cpu i icaj^sn* 7HI/XAX5, r-^/U6^ 

^8C0fli(i^^ > ^9( ; ^ ir , :/ h$tl^>o *^>^9« 
;/n^Art^>*<7)»f££fT^ eMTcTKUXlg^ 
l^yX^4 6TS^LAcT KUXOfeiM^y KUXM 
U->*X^ (Regl) 8l:t7hSnt^Sf-^€:DMA 
7 H L/X <!: LT7 K l/XAX 7 l;ffi*t^o ZL(DT K U 
XCi^yX^P^f-^^i^ KUXl^l/y 
X^4 TlCi-^TttffiSnfc^^U 3rtC07 KUXiCD 
MAfHii^tl^ 0 feiM^y-r^^-f ^> h^J^>^ 4 
8lilof>f^J/>hL *^>>9<DffltilO-r > 
^'J*>hT£„ KI/XI5^U> ? X^4 7 COM 

tt 1 U /> ht^o JlO>? 9(Dmt)U >2 »J 

^ (Reg2) 8Wr-^^DMA7 K UX LTtB^J ^tl 
^>c ^07 K l/XCctO 1/y'X^flf 2(^)t-^^DMA 
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8 ansa* o ic&ss-eDMAteai^uosan*. ceo* 

Regl 0002h 5*- 
feiiftyKUX t 5 - 

[ 0 0 2 6 ] 

[Hieonv&Rn] 

[Eli] *tt»»ic«&DMAigB*$tr 

tTDMAC3l^«*>«»«lJ«**-rH"C*«». 
[H3] fi£*O)DMAiE2l{C«t?^«^S:^-r0Tfe * 
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10 1 CPU 
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4 DMA^D-y 

5 7KUX/U 
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8 feiiTtT K U 
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4 1 DMAS 
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20 4 3 f-^7K 
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4 6 feiMTuT K 
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